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Background: The information exploring the falls, recurrent falls, and injurious falls simultaneously in
a large scale of aged people was limited. This study investigated the prevalence and frequency of falls and
identiﬁed the associated factors of fall among aged Chinese men.
Methods: A cross-sectional study was carried out in four veteran homes in eastern Taiwan from 2009 to
2010. The investigated sample consisted of 940 elderly men. A questionnaire was used for collecting
demographic background, comorbid medical conditions, and fall characteristics. Depression status was
evaluated by the Geriatric Depression Scale-Short Form.
Results: The prevalence of fall and recurrent falls were 17.2 % and 6.9%, respectively. The injury rate after
falls was 51.9%.The advanced age [odds ratio (OR): 1.04; conﬁdence interval (CI): 1.01e1.07), depression
status (OR: 1.05; CI: 1.01e1.10), stroke (OR: 2.16; CI: 1.18e3.96), gouty arthritis (OR: 1.96; CI: 1.36e2.81),
and cataract (OR: 1.48; CI: 1.03e2.15) were independent variables associated with falls. We also found
that the greater the number of variables, the higher the risk of falling (c2 for linear trend ¼ 31.98, d.f.¼ 4,
p < 0.001). Furthermore, depression was the only independent variable for predicting recurrent falls (OR:
1.22; CI: 1.12e1.32). However, no variable was found to be capable of predicting injurious falls.
Conclusion: This study demonstrated that the advanced age, depression status, stroke, gouty arthritis, and
cataract are independent variables for predicting falls; depression is the only clinical factor capable of
predicting the recurrent falls. These variables were potential targets for effective prevention of falls.
Copyright  2012, Taiwan Society of Geriatric Emergency & Critical Care Medicine. Published by Elsevier
Taiwan LLC. All rights reserved.1. Introduction
Fall is one of the most common health threats in the aged
population. About 20e40% of the community-dwelling elders
experience fall each year1,2. Fall is associated with restricted
mobility, which may decline the ability to carry out activities such
as dressing, bathing, shopping, or housekeeping3. Approximately
10% of aged fallers suffer serious injuries such as hip fractures,
fracture at other sites, serious soft tissue injury, and head trauma4,5.
From the summary of the American Geriatrics Society/British
Geriatrics Society Clinical practice guideline for prevention of falls
in older persons reported in 2011, one may understand that the
associated factors for falls are multifactorial, including muscle
weakness, a history of falling, physical illness such as arthritis,erest.
artment, Kaohsiung Veterans
81346, Taiwan.
iwan Society of Geriatric Emergenadvanced age, impairment in cognition, and other medical prob-
lems6. On the other hand, the tendency of falling increases as the
number of chronic disabilities increases3. Previous studies have also
reported the relation of associated factors to serious fall injuries7
and recurrent falls8. However, the reports relevant to the issues of
both injurious fall and recurrent fall simultaneously are limited.
Several studies have reported that depression was associated
with fall among the elderly. Since depression is one of the most
common mental problems among aged individuals, examining the
relationship between depression and fall has gained greater
interest9. It has been reported that falls are also related to
depression severity, as evaluated by scores on the Geriatric
Depression Scale-Short Form (GDS-S)10. However, Chen et al11
found no signiﬁcant association between fall and depression
among aged men. The information regarding the relationship
between depression and fall seems to be controversial. According
to our knowledge, fall rates in older men may differ by ethnicity2,
and reports that explored the depression, recurrent falls, and
injurious falls simultaneously in a large scale of aged men arecy & Critical Care Medicine. Published by Elsevier Taiwan LLC. All rights reserved.
Table 1
Comparison of clinical variables between fallers and nonfallers.
Fallers
(n ¼ 162)
Nonfallers
(n ¼ 778)
p
Age (y); mean  SD 86.37  5.87 85.34  5.68 0.052
Depression, n (%) 72 (44.4%) 262 (33.7%) 0.011*
Cigarette smoking, n (%) 47 (29.0%) 239 (30.7%) 0.708
Alcohol consumption, n (%) 44 (27.2%) 218 (28.0%) 0.848
Diabetes, n (%) 26 (16.0%) 86 (11.1%) 0.083
Hypertension, n (%) 84 (51.9%) 346 (44.5%) 0.099
Coronary artery disease, n (%) 44 (27.2%) 156 (20.1%) 0.057
Stroke, n (%) 18 (11.1%) 40 (5.1%) 0.007*
Gouty arthritis, n (%) 65 (40.1%) 189 (24.3%) <0.001*
Benign prostate hypertrophy,
n (%)
55 (34.0%) 207 (26.6%) 0.067
Cataract, n (%) 59 (36.4%) 210 (27.0%) 0.017*
Values are expressed as mean  SD or number (%).
* Statistically signiﬁcant differences. SD ¼ standard deviation.
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potential variables, including demographic background, depression
status, and physical illness, for predicting falls, recurrent falls, and
injurious falls among aged men living in veteran homes.
2. Methods
2.1. Participants
A total of 940 residents of four veteran homes in eastern Taiwan
were enrolled. The residents usually lived in the veteran homes in
a long-term stay setting. Yuli Veterans Hospital supported the
medical service of all residents in these four veteran homes. All
participants had to meet the following inclusion criteria: (1)
a resident of one of the selected veteran homes; (2) aged 65 years or
older; (3) able to communicate in Mandarin or Taiwanese; (4) able
to walk independently or with a walking aid, and (5) capable of
cooperating in the assessment.
2.2. Falling status
Falls are deﬁned as an event that results in a person coming to
rest unintentionally on the ground or other lower level, not due to
any intentional movement, a major intrinsic event (e.g., stroke), or
an extrinsic force (e.g., being forcefully pushed down, knocked
down by a car, etc.)1. All fall events from December 1, 2009 to
December 1, 2010, were recorded. Participants with a history of falls
were classiﬁed as fallers and those without a history of falls were
classiﬁed as nonfallers. Recurrent falls were deﬁned as two or more
falling incidences in the studied period12. Study nurses carefully
recorded the fall status in each patient. Injurious falls were deﬁned
as any kind of injury caused by the fall, such as ecchymosis,
contusion, ankle sprain, fractures, serious soft tissue injury, etc.
Major injuries included fractures, joint dislocation, and brain
injury7. The above information was ascertained from participants’
reports or from the hospital records obtained from the Yuli
Veterans Hospital.
2.3. Demographic characteristics and measure of depression
All participants were interviewed by four trained research
nurses. After obtaining the inform consent from the patients,
research nurses met with all residents and described the detail of
the study. The research nurses then explained the questionnaire
items to participants and recorded their answers. These investiga-
tions were approached individually. Besides, the demographic
characteristics, past medical histories, and falling status were
recorded for all participants. Table 1 showed the clinical charac-
teristics of the fallers and nonfallers.
Depression symptoms of the residents were determined by the
GDS-S score similarly to the previous method13,14. The survey of
GDS-S score consisted of 15 questions with a set of yes or no
answers. Total score ranges from 0 to 15; each ‘yes’ response
received one positive point. GDS-S score has been used to represent
the degree of depression severity. The reliability and construct
validity of the GDS-S have been established among Chinese
elders13,14. The depression status was deﬁned as those with or
without depression if the GDS-S score was5 or<5, respectively15.
The study was approved by the Ethics Committee of Yuli Veterans
Hospital.
2.4. Statistical analysis
Descriptive analyses were performed for demographic, depres-
sion status, and chronic disease, and totally 11 variables werestudied. The prevalence of fall and recurrent falls was calculated.
Chi-square statistics for categorical data and two-tailed Student t
test for continuous data were performed to assess the difference
among various groups. Univariate logistic regression analysis and
multiple logistic regression analysis were performed to determine
which variables were capable of predicting falls, recurrent falls, and
injurious falls. In the logistic regression assessment, the age was
deﬁned as advanced or nonadvanced if the patient age was 80 or
<80 years, respectively16. The chi-square statistics for linear trend
was also studied to assess whether there was a trend that the more
the variables, the greater the prevalence of fall. A value of p <0.05
was considered statistically signiﬁcant. All statistical analyses were
conducted using the statistical package of SPSS, version 12.0, for
Windows (SPSS Inc., Chicago, IL, USA).3. Results
3.1. Characteristics of participants
This study enrolled 940 residents aged 65e110 years (mean
85.5  5.72), and their GDS-S scores ranging from 0 to 15 point
(mean 4.3  4.05). The comorbid disorders in order of frequency
were hypertension (45.7%), cataract (28.6%), benign prostate
hypertrophy (27.9%), gouty arthritis (27.0%), coronary artery disease
(21.3%), diabetes (11.9 %), and stroke (6.2%). The prevalence of
cigarette smoking and alcohol consumption among the residents
was 30.4% and 27.9%, respectively.3.2. Prevalence of falls and recurrent falls
Based on the deﬁnition, the prevalence of falls and recurrent
falls were 17.2% (n ¼ 162) and 6.9% (n ¼ 65), respectively. Nonre-
current falls occurred in 97 residents. Among the fallers, 65 (40.1 %)
suffered recurrent falls (fall incidence range: 2e20 times, mean
3.6  2.5). The recurrent fall frequencies were 31 cases with two
falls (19.1%), 17 cases with three falls (10.5%), seven cases with four
falls (4.3%), six cases with ﬁve falls (3.7%), one case with six falls
(0.6%), and three cases with more than seven falls (1.8%).3.3. Injuries
The injury rate after falls was 51.9% (n ¼ 84). Majority of the
fallers (42.6%, n ¼ 69) sustained mild injuries, including bruises,
ecchymosis, contusion, ankle sprain, abrasions, and hematoma.
Fifteen (9.3%) fallers sustained serious injuries, including hip joint
fracture (n ¼ 1), wrist joint fracture (n ¼ 2), or soft tissue injury
Fig. 1. Relation between the number of risk factors and the prevalence of fallers. The
ﬁve risk factors were advanced age, depression, stroke, gouty arthritis, and cataract.
Our data depicted that the greater the number of risk factors, the higher the risk of
falling.
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(n ¼ 12).
3.4. Associated factors of falls
Compared to the nonfallers, the fallers tended to have greater
depression (44.4% vs. 33.7%, p ¼ 0.011), prevalence of stroke
(p¼ 0.007), gouty arthritis (p< 0.001), and cataract (p¼ 0.017) than
those of nonfallers (Table 1). Univariate logistic regression analyses
revealed that signiﬁcant variables for falls included increasing age,
depression status, coronary artery disease, stroke, gouty arthritis,
and cataract (p < 0.05 in all factors). All variables that were iden-
tiﬁed with univariate logistic regression analyses were entered into
a multivariate logistic regression model. Using multivariate logistic
regression analyses, this study revealed that the independent
variables for predicting falls were increasing age, depression status,
stroke, gouty arthritis, and cataract (Table 2).
We further evaluated the relationship between the number of
above ﬁve associated factors and the prevalence of falls. Our data
revealed that the cumulative percentage of falls were 0%, 12.8%,
17.1%, 23.5%, 41.7%, and 66.7% for those with zero, one, two, three,
four, or ﬁve associated factors, respectively (Fig. 1). Besides, this
study also demonstrated that the greater the number of associated
factors, the higher the risk of falling (c2 for linear trend ¼ 31.98,
d.f. ¼ 4, p < 0.001).
3.5. Variables for predicting recurrent falls and injurious falls
There was no signiﬁcant difference in the demographic factors
between the recurrent and nonrecurrent fallers. Recurrent fallers
had a signiﬁcantly greater percentage of depression compared to
single fallers (63.9% vs. 36.1%, p < 0.001; Table 3). Univariate
analysis showed that only the depression status was associated
with the recurrent falls among these variables [odds ratio (OR):
1.22; conﬁdence interval (CI): 1.12e1.32; Table 4). All other vari-
ables of the studied factors did not reveal any association with
recurrent falls (data not shown). On the other hand, there were no
signiﬁcant differences in any of the measured factors between
injurious and noninjurious falls (Table 5).
4. Discussion
In western countries, approximately 20e40% of the elders living
in the community experience fall annually1,17,18. In aged ChineseTable 2
Logistic regression analysis for the associated factors of falls.
Variables Univariate analysis Multivariate analysis
Odds ratio
(95% CI)
p Odds ratio
(95% CI)
p
Advanced age 1.03 (1.00e1.06) 0.038* 1.04 (1.01e1.07) 0.019*
Depression 1.07 (1.03e1.11) 0.001* 1.05 (1.01e1.10) 0.010*
Cigarette smoking 0.92 (0.64e1.34) 0.667
Alcohol consumption 0.96 (0.66e1.40 ) 0.824
Diabetes 1.54 (0.96e2.48) 0.076
Hypertension 1.35 (0.96e1.89) 0.087
Coronary artery
disease
1.49 (1.01e2.19) 0.045* 1.28 (0.86e1.93) 0.227
Stroke 2.31 (1.29e4.14) 0.005* 2.16 (1.18e3.96 ) 0.013*
Gouty arthritis 2.09 (1.47e2.98) <0.001* 1.96 (1.36e2.81) <0.001*
Benign prostate
hypertrophy
1.42 (0.99e2.04) 0.059
Cataract 1.55 (1.08e2.21) 0.016* 1.48 (1.03e2.15) 0.036*
Only variables that were signiﬁcant in the univariate analysis were entered in the
multivariate analysis.
* Statistically signiﬁcant differences. CI ¼ conﬁdence interval.population, the prevalence of falls was less than 20% (from 16.3% to
19.3%)10,19. Chu et al10 found that 4.75% of the Chinese elders
suffered recurrent falls. This study showed that the prevalence of
falls and recurrent falls was 17.2% and 6.9%, respectively. Our data
revealed lower prevalence of falls and recurrent falls than those of
western countries, but close to the reports of Chinese elders. These
similarities may be due to the participants’ demographic back-
grounds, including age and ethnicity.
In regard to injurious falls, early studies described that
approximately 5e10% of falls resulted in serious soft tissue injuries
and 5% resulted in fractures15,18,20. In addition, Tinetti et al1 re-
ported that 24% of the fallers experienced serious injuries and 6%
had fractures in their series. Yeung et al21 reported that 37% of the
elderly fallers who presented to the accident and emergency
department sustained serious injury. Our study demonstrated
similar frequency to that in early reports but relatively lower rate of
major injuries compared to Tinetti and Yeung’s report: 7.4% of the
fallers had serious soft tissue injuries and 1.9 % had bone fractures.
Stel et al have studied the consequences of falls in 204 community-
dwelling, older men and women at Amsterdam. Authors found that
the reported general physical injury, bruising or extravasation of
blood, decline in functional status, and decline in social and phys-
ical activities occurred signiﬁcantly more often in women than inTable 3
Comparison of clinical variables between recurrent fallers and nonrecurrent fallers.
Recurrent
fallers (n ¼ 65)
Nonrecurrent
fallers (n ¼ 97)
p
Age (y); mean  SD 85.92  6.54 86.67  5.38 0.429
Depression, n (%) 46 (63.9%) 26 (36.1%) <0.001*
Cigarette smoking, n (%) 15 (23.1%) 32 (33%) 0.217
Alcohol consumption, n (%) 16 (24.6%) 28 (28.9%) 0.593
Diabetes, n (%) 9 (13.8%) 17 (17.5%) 0.663
Hypertension, n (%) 35 (53.8%) 49 (50.5%) 0.749
Coronary artery disease,
n (%)
18 (27.7%) 26 (26.8%) 1.00
Stroke, n (%) 6 (9.2%) 12 (12.4%) 0.616
Gouty arthritis, n (%) 23 (35.4%) 42 (43.3%) 0.331
Benign prostate hypertrophy, n (%) 26 (40%) 29 (29.9%) 0.236
Cataract, n (%) 29 (44.6%) 30 (30.9%) 0.096
Values are expressed as mean  SD or number (%).
* Statistically signiﬁcant differences. SD ¼ standard deviation.
Table 4
Logistic regression analysis for the associated factors of recurrent falls.
Variables Univariate analysis
Odds ratio (95% CI) p
Advanced age 0.98 (0.93e1.03) 0.427
Depression 1.22 (1.12e1.32) <0.001*
Cigarette smoking 0.61 (0.30e1.25) 0.175
Alcohol consumption 0.81 (0.39e1.65) 0.551
Diabetes 0.76 (0.32e1.81) 0.533
Hypertension 1.14 (0.61e2.15) 0.678
Coronary artery disease 1.05 (0.52e2.12) 0.901
Stroke 0.72 (0.26e2.03) 0.534
Gouty arthritis 0.72 (0.38e1.37) 0.314
Benign prostate hypertrophy 1.56 (0.81e3.04) 0.184
Cataract 1.80 (0.94e3.45) 0.077
CI ¼ conﬁdence interval.
* Statistically signiﬁcant differences.
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they enrolled 55.1% and 68% female persons, respectively, while we
included only male patients; it may partly explain the difference in
percentage of injurious falls between our results and their data.
Turcu et al22 have shown that depression may be associated
with postural and motor abnormalities secondary to psychomotor
retardation, and these abnormalities may be the probable link
between depression and falls in aged individuals. In our study, the
fallers weremore susceptible to depression compared to nonfallers.
Using multiple logistic regression analysis, this study revealed that
depression, stroke, gouty arthritis, cataract, and advanced age were
the ﬁve independent variables of predicting falls (Table 2). This
study also depicted that the tendency of falls increased progres-
sively with the increase in the numbers of the above ﬁve variables
(c2 for linear trend ¼ 31.98, d.f.¼ 4, p < 0.001) (Fig. 1).
Consistent with previous studies10,23, our study showed that the
increasing age was a variable capable of predicting fall. Previous
report found that the rate of falling increased steeply with age,
especially after the age of 80 years16. We believe that advanced age
is an important risk factor for falls in our series. Stroke and gouty
arthritis may lead to unstable gait and limitation in physical
activity. In addition, stroke would also cause cognitive function
impairment24, and cataract would lead to poor vision. Similar
ﬁnding has also been reported by Pajala et al25, who claimed that
poor vision was a predictor of falls. Thus, the fallers tended to have
a greater prevalence of these chronic illnesses. However, our study
also disclosed that there were no differences in habits such as
cigarette smoking and alcohol drinking, and in other physical
illness (diabetes, hypertension, coronary artery disease, and benign
prostate hypertrophy) between fallers and nonfallers. It was not
known why there was a difference in the former diseases (stroke,Table 5
Comparison of various variables between injurious and noninjurious falls.
Injurious falls
(n ¼ 84)
Noninjurious
falls (n ¼ 78)
p
Age (y); mean  SD 86.65  6.21 86.06  5.50 0.524
Depression, n (%) 37 (51.4%) 35 (48.6%) 1.000
Cigarette smoking, n (%) 29 (34.5%) 18 (23.1%) 0.122
Alcohol consumption, n (%) 26 (31.0%) 18 (23.1%) 0.292
Diabetes, n (%) 11 (13.1%) 15 (19.2%) 0.392
Hypertension, n (%) 41 (48.8%) 43 (55.1%) 0.436
Coronary artery disease, n (%) 21 (25.0%) 23 (29.5%) 0.597
Stroke, n (%) 7 (8.3%) 11 (14.1%) 0.319
Gouty arthritis, n (%) 31 (36.9%) 34 (43.6%) 0.425
Benign prostate hypertrophy, n (%) 25 (29.8%) 30 (38.5%) 0.251
Cataract, n (%) 31 (36.9%) 28 (35.9%) 1.000gouty arthritis, and cataract) but not in the latter between the
fallers and the nonfallers. We speculated that the latter illnesses
might have relatively less impact on the physical activity of the
fallers than the former diseases.
Among the fallers, the recurrent fallers were more prone to
depression than the single fallers. There were no differences in
other variables between recurrent fallers and single fallers. The
variables of advanced age, stroke, gouty arthritis, and cataract were
associated with falls, but not with recurrent falls. This study high-
lighted the depression to be the main variable associated with
recurrent falls. Similar reports were noted in Chinese, Dutch, and
Israeli community-dwelling elderly10,26,27. Prior study also showed
depressive fallers with greater number of falls than nondepressive
fallers22. Hence, only depression, but not other clinical illnesses,
was associated with the risk of recurrent falls. There are several
limitations of this study. First, this investigation is a cross-sectional
study. The cross-sectional design of this study could not determine
the causal relationship between falls and depression or other
variables. Prospective investigations are necessary to elucidate the
relationship in future studies. Second, we enrolled the patients who
were treated for less than 1 year. Since the depressive symptoms in
the general population are reported to be associated with season-
ality28,29, we could not exclude the seasonal effect on depressive
symptoms among our participants. However, a prior study
recruiting a large sample of 14,478 participants from the general
population in the south of the Netherlands showed that weather
conditions and sad mood or depression do not seem to be associ-
ated30. The issue of depression and seasonal change seems to
remain controversial. Further studies are needed to explore the
possible relationship between weather and depression in Chinese
older men.
In conclusion, this study recognizes that depression, history of
stroke, gouty arthritis, cataract, and advanced age are the variables
in predicting falls. The prevalence of falls increases progressively
with increase in the numbers of associated factors. This study also
showed that the depression was the main associated factor of
recurrent falls. Our ﬁndings may serve as an important basis for
further prospective and interventional studies in aged Chinese
populations.
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